Comparison of incidence of metachronous cancer in cases with and without adenomatous polyps in first operation specimen Proportion ofmetachronous cancer cases No polyps in Polyps infirst Period first specimen (h%) specimen (Y%) 2 50 4 49 1938-47 1-03 1-74 1948-57 0-8 255 cancer in the St Mark's series has already been dealt with. The relationship between the presence of polyps in the first specimen removed for cancer and the subsequent appearance of further primary cancers of the bowel is shown in Table 5 , from which it will be seen that a patient who had cancer associated with adenomas stands more than twice the chance of developing a further intestinal cancer than when no polyps are initially present. The change in the incidence rate in the two groups with increasing length of observation, using the three ten-year groups, is shown in Table  6 . A general tendency for this to rise with the passage of time is seen in each group, but particularly so in the group with adenomas observed for the longest time, where the incidence rate is approximately 4-5 %.
The differences between the figures from the Mayo Clinic and those from St Mark's Hospital are explained by the use of different material and methods of sampling. It is also possible that there may be some variation of histological criteria defining malignancy. What the two studies do agree on is that the presence of adenomatous polyps is associated with an increased liability to second carcinomas.
What are the implications for the management of colon and rectal cancer? Rosenthal & Baronofsky (1960) , observing the same association of adenomas and metachronous cancer, expressed the view that 'whenever polyps are noted in the resected specimen at the time of surgery for carcinoma of the colon, subtotal or total colectomy was justified'. This has also been advocated by Lillehei & Wangensteen (1955) . Our results do not suggest that more extensive operations are indicated. However, they do imply that a careful follow up of all patients who have had operations for cancer of the large intestine is necessary for an indefinite period of time. In The frequency with which different cancers occur varies greatly and studies of this variation may provide clues to their cause. For tumours which are rapidly and almost invariably fatal, such as cancer of the cesophagus and pancreas, mortality rates can be used to supply reasonably accurate estimates of incidence; approximately half the patients with cancer of the colon and rectum can, however, be successfully treated and therefore incidence must be measured directly, not mortality, particularly as standards of surgical treatment may vary from place to place. Comparisons of incidence rates must still be made cautiously, for a number of factors may interfere with the interpretation of results. Like other tumours of adult life, colonic and rectal cancer increase in frequency with age but the age structure of the population in which they occur may vary greatly. This problem can be overcome if figures obtained in different communities are analysed in age-specific groups so that direct comparisons can be made of cancer incidence in defined age ranges. If, however, a wide series of age ranges is to be surveyed then the numbers of figures to be handled simultaneously becomes uncomfortably large and it is more convenient if analyses of cancer incidence are made by reference to a single standard population containing fixed proportions of people in each age group so that a single estimate of cancer incidence is obtained for a whole population in a given area. In making such comparisons it may also be wise to place upper and lower age limits: colonic and rectal cancer in the young may be so rare as to make estimates of incidence in them very unreliable whilst, in the elderly, standards of Section ofProctology England, Birmingham 29-5 17-7 Denmark 29-6 22-3 Sweden 18-0 12-9 Norway 10-7 7-7 Iceland 11 1 5-4 Finland 10-2 9-4 Yugoslavia, Slovenia 12-7 11-8 Japan, Miyagi 10-3 9.5 diagnosis may not be sufficiently strict for confident deductions to be made from reported cancer incidence rates. Doll's (1967) approach to these difficulties was to derive a single estimate of cancer incidence for a population aged 45-64 years by combining successive quinquennial age-specific rates in the proportions of 6/18, 5/18, 4/18 and 3/18 corresponding to the proportions of persons in Segi's standard world population at ages 45-49, 50-54, 55-59 and 60-64 (Segi 1960) .
A selection of figures obtained in this way by him for cancer of the colon and rectum is shown in Tables 1 and 2. They demonstrate the marked variations in incidence rates which may occur between different areas, with an eightto ninefold difference in the figures for cancer of the colon from Japan at the bottom to the USA at the top, and a similar though less pronounced difference for rectal cancer. The figures also show that large fluctuations may occur between countries which share common borders, such as Sweden and Finland, as well as those which are far apart. That these patterns are unlikely to be caused simply by genetic variations between the populations is perhaps best shown by the changes of cancer incidence which occur in migrants, such as those entering the United States, for their rates tend to approach those of their new rather than their old country (Haenszel 1961) . From analyses of geographical pathology it may in the future become possible to guess at the common factors which may be causing cancer in different areas, but this will become easier when more complete cancer maps are available.
Although cancer of the colon and rectum show a similar frequency distribution area by area, their pattern is not entirely identical, as can be demonstrated by their sex incidence, cancer of the colon being found more frequently in women than in men whilst cancer of the rectum seems to occur more often in men than in women. If, however, attention is confined to a single age-standardized rate then, inevitably, some information must be concealed. Table 3 shows the age-specific incidence rates for cancer of the rectum in men and women in Denmark and Sweden, which again emphasize the increased frequency of rectal cancer in men compared with women; however, this male preponderance appears only above the age groups 45-49, while below there is, if anything, a greater frequency in women compared with men. Such a pattern can also be found in virtually all other European areas and may be reasonably assumed to reflect differences with age in the susceptibility to rectal cancer of men and women. It seems unlikely, for instance, that rectal cancer in elderly women is being described as sited in the colon, for if this were to happen then one might expect an undue proportion of elderly women to be described as having colonic cancer; however, there is no evidence of such an imbalance.
Normally, as for instance in gastric cancer, when cancer incidence is plotted against age on a log: log scale, a straight line is obtained with the male and female rates paralleling each other at different levels as in the dotted lines of Fig but, if the male to female sex ratio in rectal cancer starts about 1: 1 and then changes to 2: 1 with increasing age, then clearly the lines for male and female rates cannot be parallel. If there are two straight lines then a constant divergence as in Fig lB could explain the changing sex ratio but, if the lines are not straight then, for instance, the male rate of increase might become greater with age or the female become less pronounced, the situations shown by the continuous lines in Fig 1A. The importance of these theoretical possibilities is that we have little knowledge of carcinogenic influences in the large intestine and therefore any information which localized the search, for instance to men of over a certain age, would be useful. Unfortunately a simple graphical plot on logarithmic scales does not give any definite information about the sources of the observed changes of sex ratio in cancer of the rectum, for variations between samples obscures the real trend. By incorporating data from many different areas and carrying out more sophisticated analyses the difficulties may be solved but the mathematical problems are considerable.
